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57$ ;*iM#*«anfcfo^ t r NApiii, ifti< tt7s;n# 

75/® (PiT^^^I7.5;itIf^) teB&L&SESa* 
nTV>S. ;i<Z)J;5&, #^M75 ./**flfcD&A>*2* >A^®», 7D*> 
/^K (alloprotein) t Pf .£ CI i fts&qg $ tlT ^ 3 (Koide et al., Proc. Nat 
1. Acad. Sci. USA, vol 85 (1988) pp 6237-41) „ #£<Z)3ig£> #^$75/ 
IK'blittSiltH:, 2 OiS0^^7SySiI(5|13-eSitfeS^i:H: 
^T, J: DS»1H*J&>T» » K Ad ft % « ^ Uffifc * . 3-fc, #mft&M#'f4 
£jf^75/^, 3tfc«k-3T«ifi*<H»T#2>7S /Wt. Kirn**) >%-£l, 

7n^W^l$4gt5fc*l:tt. V>< ^tfxD^ffi****. 3<x (Koide) 
6«> **fcln*.fc#95«75/**, tlD^Sf, 4$£0-;8iI®^ 



WO 03/014354 PCT/JP02/00118 

Z&MZltft. LjfcL&fltS :o?S7tt. 5I#©7 5 ^«H7 5; 

§fcfT2 0iIb^ffl^5£i*!-Ctft^ (Koide et al., Proc. Natl. 
Acad. Sci. USA, vol 85(1988) pp 6237-41) . 

MflS^IR^I^ATS H £T% 7D*W^f!j«ftS«ftT^i (Noren et a 
1., Science, vol 244 (1989) ppl 82-8) . Z. CD^te <Dm& t L T tt, *1C75 

y 7v;v t rn A£M8*r« tf&nft. 
^7 5 y|*^tf2 iii©75 >/i^M£$ 

on'*ffl07 5;7->JHRNAMII (aaRS) fc ±o T75 J 7 s s)V 

fczn%Axfcfcft^%*MmT%zttf>&m-zb%, 7$/7->;krna$ 
di$S7S /Stt rn At&ftftMfctt'&sii:***'?* 0 > 
-«©«^'&i»*^^n#«E-rs 2 o si®7 5 /**n-6nics**bT 2 o@ 

££«Ef*. HAS ft tee: a a R S*»75 /» CT t fc3l*«fc— 

?hZ.tTs lfil|ffc||OST6h575y»Oi«#ftt-3TH5. «Att, 
75 7 7 vJU t R NA^ill (aaRS) DyJH RNA^ 

( T y r R S ) tot. 5f D -> > t RNA*t©7S t RNA^6»»J 

tC5T, (Wang) £>«, O - * □ ~> > W 7 5 / 7 )V 

Alt5J;5f:S8l/&^^/'3y5tj7^tti/-f (Methanococcus janasii) 
©TyrRSES#t« |«l£^Ef3*0^n->>t R N A b &7 > A*-U" 7" 

l/«yt)- t RNAS^llIOtfT^I^tfc (fang et al., Science, vol 292 
(2001) , pp498-500). Z.<D 9 J 3y^X^tt>"f (Methanococcus janasi 
i) ©TyrRS, f Dy> t RNAWtimiS© t RNA> aaRStS 
j£L&V>. JlCDif^T, 0-^^fDy>it7>A-nF>};#S 

£<&J;5&AI»eiii**0««©&«>fcfi, h <D a aRSiKSLft^ 
aaRS - tRNA©fi*BttJ«-rJlfca:> #35*8817 5 /•ttfftWfcEJt?-*- 
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W5 a aRSfi, 3i£3;Tfcflrifc<0 0 -^^D >fc#g«fcT y r R 

£0 «fc 5& 3ffifctttfe#&8'3? i n>'>7*-nif 9 t a>/>«fc D 

D&tfTy r RSS£S*I^Ct C3»&nTV*&H. 3 {ifcS^S^^^^O 

e/>7tn^§S4iTy rRSiO i bfl^i<]SDjitfTy r RSllftSf 

§£TJ& D&A,TL£ 5 * W^«OftH©fi[it*Xj!!SI75 

t RN A $ e>fcM£&#^£SM7 3 / b*^ 

n^>&g«D?D5/>CD3 -ao^d ~> fr^ite^a t RNAtlSi 

7S;K**Wt5fa« (7D^>;^g (alloprotein)) &»jfi-f*»r&fc 

&tT£ i*»T?§5fn5/^ t RNA^^ciiSTf< >t5fc»®^S, fttf d 
»Kte»3nfcMJB©»#i*0ilOI&rtT©#5efc7 5 

^jg, xif-f >*nfc7 5 / 7 ->^t RNA-e-rigssfss^jnisnfc^iaiis 
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c-o-f ; />T"?o\<i£nrcmmmM*. sDs-PAGEtMLfc. 7>a 

— /t— U"7>y 5/ a >\Z. T y r R S - VCISft, 1*-7> y 1J-— t R N A0M 
% fc#te®*«*Snfc. ambit 3 2 # g 0 □ F > £ 7 > 

A-3F>lCfib&mRNAlf*0, sup t RNAI^Ilt RNATy r 
fi*(57 >/t-+h7^>y-y-- t RNAT&&. 

fcftS^&Ty r R S-VCfSft, it 7" 1/ >y U" - t R N A htcWs^ (D^W. 

K3iK9tt^nfn, Ra s 3? >/1# W <D U S?;px > h* ^ 77* -if ffifls 7 
7^^>hT*fe5, Serl7-Lys42077y/>ht, Thr 148- 
Lys 1 6 7075^^>hT?*Si:i#, K*»*fHJ: D toA^ofc. 7^- h 

K >ifi7 h* > , C»5mRNAfftfno«RS»0)(f*f*St. K 3 7 

&^7 5^*>h (K3-IY32) #7 >n-U-7^-> 3 (T 

^ a &#^<D 3 ftgm7 D8&*a< SxD&tyci z tifiT! 
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ft, ?u ! s)V t RNAGJ&&%V7 3. /»EJItt©4#*aKi^WTtMy 
nS/>*BK-r*fcJ6J&an*ttll0 7 5 ;tO 2 1^j?rW±£ft!l©7 5 /ttfc* 
ILT#X^l75;i?fe55 : Di'>03 ftg$#7 5 7 $ < , fro 

*^BJft, t RN A^g|075 /^SB^JSSt^-rS C £: \Z 

&ttc££i#T£*7 5 /«E*J##£3nfc^o->;p t rna^S^^I 

ilS"£T5&S©7 5 J 3 -D«Jfifc*^V»T*)fcU, ^fe75/$?£fiil© 
7 5 ymicft^, 0? * U < ft2flKJ:©75 yt^ffiOTS £ i 

sec, *56Wtt. #fg91©73 ;iEW#W*nfcfn s^w t rn a<&$ 

DfiMBfctt, 7 5/ tE5iJ^3t^$nfc5 1 P'>JH RNA^^iiSiV^T, # 
^ii7S y MTfeS^ □ ->>© 3 fififo ->>£^WLT&;g>gaH£§S3£ 

£f§BJft, #»9i©73 /M^#&£Sn&^a$/;M RNA^-Jfc* 

^^75/t*^tf^>/^l04S. S&. xif < >3ft&75 / 7->;HR 

NA£j£****iniaftfc&ilfflll&f^*fc£W-s> #^«75 j m^^ts^ >n 

#3B3li#&tt, 7o^>^^f$iSf±<, IjRttC, fro*ftfcMT?#3 

<ffiD5itf Ht*»T?**75y7S/;pt RN A-&J&»*©M5S£fT oT^fc, 5 1 
□ WMRNA^^il (TyrRS) 14, 75 7 7->iV t RNA^iKIIjI© 1 
it*?), # fl? BJ ft □->><?) 3M&#:***nSfc-?a*©48l?Stt&*r 
T5££fr S^a *>> 7^ □^£lS18-r&5 ; oi^ t RNA^fiEII (Ty r R 
S) fcf life. £fc> ^IIft*OTy rRSttXRtlfOfDi/^t RNA 
fc, ^fli0*^©?a > t RNAIilWiOTy r R S £ ^tl^tlHJfc L ft 
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Ifc^T, FiTT'STS /7>>^ t R N A£j£»*0 JUfcWfcfll <h IT? n 

~>;v t RNA^jjiii (Ty r r s) sastfTiftwr 3. 

3&«$=Fci^>7:hO^£#S#)&Ty r RS*#*fc*fc, 
»*©£R»-&»{fc©75 /iSgc^TSri^Mlfe. *»Sfl!l3*©Ty r 
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fn^-AMPO^#» 3 -DWjfifcoHTl*, Kfc«*S*lT*S 0 (Brick, 
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et al., J. Mol. Bio., vol 208 (1988) pp83-)> C <D 3 -Dfgjifcg^T 3 

£tt<2>Ty rRS t 7 □ i/ )V - A M P (Dffigfc t (D M $> £ ifi , *%W%<o\t 
T y r R S (D^mmm<D^^ifiM^ Ztfrb, te0^fe**©T y r R S \Z~D 

3 -Dtijt^Ex^KS^T. *^BJ^e,« % *J3IM©Ty r 3 
fiS^5 1 P->>7^D^$||^^tJfc^^^M*^A-r^^^mi IT 3 7&£ 
i^l9 5 &(D7 5 yiSS^aiUfco fiSCTy r RSC*tJ« 3 7tt07S 
;mt^Uz/> (Y) TfetK 1 9 5t®7 5;SI(^Jl/^5> (Q) TffeS. 
fillet £7 5 /mSS^iCT«S^.5I^TV^iimi?fe§o 

^CllTy r SMB.? &%$S-?77>S. F^ftlt U 
(1) > (2) *JBV>fcPCRfcJ:oTJ»«Lfc»rH-fc, Nd e I , Hind 
I I I T'tyffi Vtz.mz, pET26bON del-Hindi I I Uii 
tJiiT, TyrRSO^i^^^-pET-YRS^Mlfe. 

V- (1) : 5' -GGAATTCCATATGGCAAGCAGTAACTTGATTAAACAATTGCAAG-3' 
7 7 -f V - (2) : 5' -GCCGAAGCTTGTCGACTTTCCAGCAAATCAGACAGTAATTCTTTTTACCG-3' 

3 7 9 5 &v>7 $ ;mz^iiL¥tm&)\z&&-?z>j3&%m. 

if, 3 7 fiXB 1 9 5 {1L<D 1 ^Bf©^©7S / 1? <Z> fig|#: £ M L fc . 3 7 

ft:fej;z>*i 9 5 & j tn j en<D 1 iicDjs ;s®ts#^3- kt&dn ae^j* 

fcf&T&tzib \zmm hfc^y-i V- (3) *»6 (8) ^fi^T. 
y^-l'T- (3) : 5 ' -AGGATCGAAGCCGCAAG'CGAGCGCGATCGGGCCTTGCGCC-3' 
^5^7- (4) : 5 ' -AGGATCGAAGCCGCAMNNGAGCGCGATCGGGCCTTGCGCC-3' 

M \ts C A£^U N \t, A X« C Xtt G T£t*T. 

V- (5) : 5 ' -ACGGTGTGGTGCTGTCTATTGGTGGTTCTGACC-3' 
^'f?- (6) : 5 ' -ACGGTGTGGTGCTGGCAATTGGTGGTTCTGACC-3' 
7*7 -7- (7) : 5 ' -ACGGTGTGGTGCTGAACATTGGTGGTTCTGACC-3' 
7^-f "7— (8) : 5 ' -ACGGTGTGGTGCTGTGCATTGGTGGTTCTGACC-3' 
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WB©I8Tff*lft 3 7ft£J;tf 1 9 5fiftit'n(D-7 5/ Sii#^n 

>&T=75;tiM§3- FfSDNAiJIS^l, pET-YRSON 
d e I — B amH I 9 X^7.x>^3 

y^T- (i) t do) ©a, >^7<t- o) t (id ©a**n-en 

ffiV^TiiipSbfc 2 ^©WH-ftWUb, cn& V- (1) t (9) 

/7<?-(l):5' -GGAATTCCATATGGCAAGCAGTAACTTGATTAAACAATTGCAAG-3' 
y^'f T — (10) : 5' -GATCATCTGGTTAACGGAGAAGTGTTTGCC-3' 
y7^?-(S):5' -TTCTTCGGATCCAACCAGACTGCGCCGCCTTC-3' 
7"7-r V- (11) :5' -GACCTTCCTGCGCGATATTGGCAAAC-3' 

£©£3 KbT#5n&7S /K©#3g#£-t©E*t&;fc©8 1 fc^T. 
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pETYRS^«)f>yu-h7 7^>h©t)t®fiIl:}fALfe. 
^SityrStgf$^tfy775FT% AtA>©*S (Hanahan, D (J. 
Mol. Bio. ,166, 557-580) *C fc K <E HI «k &**JiIMBLR (DE 

r s*>/^ a 

3g<Z)7yfei'#&£ffl^fc. 

MS 1 (D%m$> 7 5 /7->JMtK«OS«i*0 lOTfe51fDU>f StfD 
7*77r^-m*l/T4«Sn6IIIU>i*ftit*D'n { (Lloyd) & 
(Nucleic Acids Research vol23 (1995) pp2886-2892) fefBRHfeb, mm 
U>*Biomol green (7±3 *>) Srffiffl ltfettlt§ H 7 5 7 7 i^MsE* 

©ajt&fr^fc. 2 Rtfii 3 fcwt. 

n-f K (Lloyd) (Nucleic Acids Research vol 23 (1 

995) pp2886-2892) * ■€-<*) £ £ ff o fc t> © T * S . 4 fc^f. 

SB3©*j*tt. t RNAtftCMt^f n->>$fctt3 -3- F^OS/VfcM 
f 575 / 7->;Mfc?£tt£, ")tJ1^7V> (Wolfson) 5 (Wolfson, A.D. et al, 
RNA, 4 (1 998), 1019-1023) E« 3ft U 7 £ U JU7 5 £K 
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TOEf*. Tyr37R^Glnl95C|607S /IfeAOSilcj; D # 5 tlfz 

->>) (c*rt-«)75 y 7i/;Wb^M^Ki$fciiJQ£-a:fc„ ti^Kjfc, c: 
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M4\t, Nucleic Acids Research vol 23 (1995)pp2886-2892K:12£ftT^&Llo 
ydeoMTf? ^&rl«f$075 J 7->;Wb®14 £3*J!3 L % 3 „ 
4-DO)-m^mBM\tT y r 3 7 RXtG 1 n 1 9 5 OMZ O&mom & 
toi±^.o 0!];Lfc£, V C ©IMfiSfn ->>7tn^/f d ->>itte 1 0 
©#Ml$7S 7 7'>;Kb@'t4tt, G 1 n 1 9 5 Cl^Stl^iACfeft, l£- 
^^^^ 3 7 VJ: 0i^^. VN, VS, RtfACte, ffi^^P^>>7^P^/^ 
ui/>&RZSft&%)-7 5 / 7 v;MfcSttfc:fe^TV C «k D & 5 rf^ -75/SI 
D s biiV^M5 i D">>7±ay/5 1 D^>i:kS.U f #S&575y7'>;i/{bffi 
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&. #*gA#<&*T, vc, vn, R^Ac^ftfeaa-r^tf^ttRiKafflTii 

&§1H^52: t^TfSKttP AGECioir-yt'f fcfr ofc. -toM, V 
3- FfDi/>^tt5^>/^gSMt5Ct*K*fc. gffj* >A*S 

tixa, -toe**:, *^-u— EaifcfrLTH i s^^^fsaifci^ic 

-H-R a s (Mi 1 burn et al.. Science vol 247 (1990) pp9 39-45) * m 
?>/^l0 3 2#B©3F>$7>A'-3h , >fciILfc3>Xh7^y3> 
4»6ffJjbftmRNAft»S! £ Lfc«»?7fl4, iS<0^>/^»O4i(t Ty 
rRS. tJ-^UyU— t RN ACi^^#ffif* i tCft#Lfc (IB 2 B) = 21 
O2ii0, I^feit^l/yit-tRNAA^ □ A ftfiEtt O 7 5 J 7 

tRNA^»*CiotB^H75 / 7'>M4tlft^C i*tfe*5. 7> 

ft, Iife5I^T3 HWfrofc. ro«^041itt 1 m 1 CDEfcflifcMSfc D 

nt^5 21 ££®ffi##H'<fcoT!l^&. R a s * >A£ ft = y T^M-X^m 
^xmMbtc'&\Z, SDS-PAGE H*0-fcB*fc»ft UT#&nfe R a s © 

*ftSfcMje-r%;t>H*«oajbT^7 , 5 i ^--if«taLfciWH-*> lc-ms 
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tLXM^fcR a s ? >X9K<D 3 2#g©3 H >lif Qy>C^J6t^3 h* > 
£©□ H>ft 7>;t — □ H Xl^lLfcraRNA t, ^fcJnfc&Hm 

/Uyf-t RNA*£T«IR»fc*i)DLfcfftIREfc*??ofc. «IRKto&ift<fc; 
lxfc'7v^>>h<D'5S, N*iJ»6 3 2#l©75 / K*^tT 7 5 ^ > h (S e 
r 1 7 - L y s 4 2 , K377^^> htftt)l;fl l/T«fff*ff o & . 

7>A*-f^l/y'>3>ia^T4i;fcK3 77^/>M:tt, 1M©? 1 

□ x>^3- F^p*>>#M3ttfc»*fc:ft*i"* -as©* 

5«ftl:ftC!)7 5/ S#»^TlfASn&K3 77^^>HJftBIS*lftil 1 ofe. 
7>n'-n F>fcjf ASft&a- H^n->>t5 1 n5/>©fiJ-&^^n-7 h^7A 

F©9 5 %&>±&3 - F?n *>>*-&tr-5Er, 7>A-3 F > fcftlS LT^P -> 
>#jfASnft«^HSXKTT?*5i:i#fc*ofc. — ffif©^o^>n 
F >\Z 3 - H □ -> >#fi A b & Vi H t * » 7 >/t- 3H>S^*ft^mRNA 

*%BJ©^S^R a s * f/^MflfcbTKWLfc**, #5S9!©:ffi£KR a 
s * Wt ^HfcPBJfcStlS t> ©T«& < , fl&©* >^£KfcO V>T*>H«fcM 

^±©i:5fc, =f-U=y)]/\ RN A ^/&@§i It ©*#:#!£ bT*I§«©T y r RS 

z/yRZS 1 9 5fcfi©^;i/* 5 >$i075;tilTt^t5tilii D . # 
5e^M75 3ffi«3l9 t nS/>/^P'>>©:fl*tJ*tf<i*V>9 t n fJUfefil 

C CT?«JB Lfc*Jia»£S!T y r R S © 3 7 itLM^^U 1 9 5 ffiH 
/«a«©4te«IM«*ttttffi»TWV»i:i^6. fl&©44bffi©?o 
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* n? & -a . 

ffl^Si tt?^55^75 / tt Wfci* AT* El # T S * C ittWS* 

«J:3&* >/?*«©flsj£tt, ffio««^<»S*o^aS/^ t R N A^J&IPijf 
W*MMa3lE©^P'>;i/ t R N A£j&#^£&^f 3 CiT, HC$£^©fgiR^ 

s yiSHeai c tic J: DnsiTSii£$tt«fc?-*'b©T*s. 

*%W<D7n*s)\, t RN A£-/&@PiStteU *5e^I75/ttbT#I©41S 

£##tt#iSSV>fc©amffl&#feS£<h^Sffi;LV>. «r«fl!>fe«K#S 

&3&^©Tfctl«, t0tftt*HT«ftft75 ;|OfD ->;i/ t RNA&Sl 

*5BW©9 1 □ t RNA^«075 7 KE8l©BfeS"*"SffilB£tt#>5>5r 
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ffittTit ^ui/)v t rn A^fc&m t 73 y^x«7 3 

cftfclSJtsns , IffET^J^ b^^o t r 

NApjSftCin^ 3 1 9 5fiTSofcrtl;So*^T, fffitf) # 7* I 

75;7->;i/t RNA^^||ODXV>7*-^ FFM>X(W5XI 17 
5 / 7->)V t R N A-&j£»3fc©ai£3|Efr j8 v- h F > ft «D » Jfi f S fiUfc & gg 

»©75;»<D7S;7^t RNA£j&||?{t©3£#4#i§£*i?*fr U 
jftlC*ViTltt©75 ;S©AMP«^^t5fii*itlft 5££ tit) 

&ot, fl&o**^*©^ 1 rn A&j&mm&m^zm&frte. &&mm 

C*VJT^C»Sf*3|EO?n5/;U t RNA^fl® 3 7&&tf 1 9 5 
5&1©75/Sra$n5^ffili:a5. r 
-TSffigj £H-3©B\ 73 / 7 t RN A*«**Oi#«J6fcfe^T7 , 5 
7 $?X«7 3 ;|(5AMPf^ (7 3 /7'>M*nftAMPSl)t75 7 7'> 

;Hfesnfc amp *BHTSffi«ic^ifi:LTVi*73 y»cDffi«& 

^□->;P t RNA'&fiEiltffcl;^At575 /StbTtt, 7 3 / 
«bfcD, >&7X^74 £ >fcf*a:2bTEI«*ia»-rs Ei^T? 

§5. 
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'J >, S/>, -f y P-f Xf£7 7^>T-ft^U ££195 fiO^;i/^ 

H-rS^SIfi^J^fimbfeDN A£tf iH3-frT\ itifrl^-frjtDNAKffM-^ 
*58Wtt» Iff 15 Lfcg 1 U~s)V t RNA^m©^Sft^3- HfiDNA* 

»sitesi-r**fei its, ci^Tts. 
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1 (Ty r R Sjtfc^OSgfi^* 

(E. coli) W3 1 1 0 frt>*U*s}\, t RNA^Slfl (T y r R 
S) »fif p- yithkc )k\Zs T y r R Sm.fc^**MW<D^? ^-Tfe 
•5 p E T 2 6 b l:|AlT^5^S HpETYRS 

*JMT y r R Salfc^ Z'StSZKD'? 7 X 5 H ^iSib, &©*&XlE?iJ£3r 
t5^7-f?- (1) , (2) , 
( 1 ) 

5' -GGAATTCCATATGGCAAGCAGTAACTTGATTAAACAATTGCAAG-3' 
(2) 

5' -GCCGAAGCTTGTCGACTTTCCAGCAAATCAGACAGTAATTCTTTTTACCG-3' 
ftJflV>fcP CRfcJ; VmmLft%T)f&, N d e I , Hindi I n?«ibft« 

^^^-pET26b©NdeI-HindI I I g&ffc \Z®.fr&tS £ t "C, 
Ty r R S ©38 38^ ^-p E T- YR S 
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T y r R S CD ± ftffiffl CD{£#{£ fttffi ^ ©T, IE £41 # $ ftT V> S * 
©Ty r RSifn^-AMPO*t#©3 -D|iig£fflV>T( Brick, et a 
I.. J. Mol. Bio., vol 208 (1988) pp83-h 3 U *s > 7 1 a if 

afexi-S7sy u ^jt?i/*fi«*ft*^5<7- (^s^x 

75^7-) (3) ~ (8) t LT%$k\Z «fc O^^Lfc. 

(a) lfl075;»#M*ftfc-75;Si«#fflM 

3 7 1 9 5&£>-?-n-£n©7 5 / «© 1 fltfttft S ftfc— 7 5 

#S3-Ft5DNA151S, *l:it7"7'f7- (3) j&» 6 (8) £fflV>T# 
j£L£« 77-fT- (3) (4) ML, 3 7 &©«©£:&© t>©T*&£ 0 * 

fc. ^-fT- (5) (8) ttl 9 5 {i©$C^©fca6©fc©T*&.g>o 

7^-f V- (3) : 

5' -AGGATCGAAGCCGCAAGeGAGCGCGATCGGGCCTTGCGCC-3' 
75^7- (4) : 

5' -AGGATCGAAGCCGCAMNNGAGCGCGATCGGGCCTTGCGCC-3' 

M C Xft A&wL, N », A Xtt C Xlt G Xte 1**1". 
77^7- (5) : 

5' -ACGGTGTGGTGCTGTCTATTGGTGGTTCTGACC-3' 
75^7- (6) : 

5' -ACGGTGTGGTGCTGGCAATTGGTGGTTCTGACC-3' 
75^7- (7) : 

5' -ACGGTGTGGTGCTGAACATTGGTGGTTCTGACC-3' 
75-f7- (8) : 

5' -ACGGTGTGGTGCTGTGCATTGGTGGTTCTGACC-3' 

(b) 2M<D7S. ;t^ift§nfcr75 J WtSmfc<Dft!& 
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#t3-HT4DNAWI*^U pET-YRSONde I-BamHIgK 
ftfeSgALfc. *-A'-5^'i^f>>'3>felt ~7 v *i T — (1) £ 
(10) ©fc, (9) £ (11) ©ffi**n-*Fttffl^TJ|«Lfc 2 -D 

<nmw*mmh, ens t^^^v- (d t ( 9 ) £jih&p cRT-tifs-r* 

(I) : 

5' -GGAATTCCATATGGCAAGCAGTAACTTGATTAAACAATTGCAAG-3' 
^7<7- (10) : 

5' -GATCATCTGGTTAACGGAGAAGTGTTTGCC-3' 
^7^7- (9) : 

5' -TTCTTCGGATCCAACCAGACTGCGCCGCCTTC-3' 

(II) : 

5' -GACCTTCCTGCGCGATATTGGCAAAC-3" 
MMM4 (K4SS^SlTyrRS©H) 

HpETYRSrt0f>^I/-h77^/>h©t>ifl!)ftli:#Alft. 
S^ISlTy rRSlfif $§^77X5 A±/\> (Hanahan, D) ©75 

ft(J. Mol. Bio. , 166, 557-580) D T J^Rfetft t «t 0 , 3-*±llIBBLR 

(DE 3) Sr^K&ifcLfc. 

JgiliJ'fT^iibfc. fSSRtfMTy rRS^>/^f4, & T IB f J: 5 

1 OmM'fS ^y-;i/*-&tf»«fftA ( 5 OmM hU*-10mMMg (OA 
c) 2 (PH 7. 9), 0. 3M NaC 1, 5mM^;|/* 7M^;-JI/) T 
?fftbfcN i -7^D-7*7A (0. 5mL) fcilfflLfc. 40mM^ = y 
y-^*$tm«»AT?«6ofca, 2 5 0mM< 5 ^V/-;P**«r«ff*AT» 
fflLfc. *Ofitti»t7'-;H, MttB (100mMhU^-HCl (p 
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H 7. 6) , 40mM KCUlOmM MgCh, ImM DTT) 

61R*nS75;»fcJ:*Ty r 3 7tOi»lcJ;D, Ml^fc-feU>, y^f 
-f>, 7X/'!7^> 1 7?->*5!i4»*61«an575;Rl:i5Gln 

37A, 3 7 V, 371. 3 7 L, 1 9 5S, 195 
C, 195N, 1 9 5 A tWSo It, Ty r 3 7 Rtf G 1 n 1 9 5 OMJCg 

o 4s^tifc-aaji»**#&. ^ne»a, #*as, vs, i 

S, LS, AC, VC, IC, LC, AN, VN, IN, LN, AA, VA, I 
A, LAiW. :tl6^Sl:bti 1 fcjK-T. 

7>H/Ht7^ (New England Biolabs (MA, USA) ) *6IAbfc. *tfc^iif£ 

HSS0iJ5 (Sfl##ltt7y-fe-l') 
:n6©»«ft#©II»ftttftlf«t«fc6l:, &T© 3 a© 7 y-fci'^ 

757 7~>;MfcKJS©KJfcg%© lO!?fe5tfOU>^<£tra7*X77^- 

■tfT?»*i/Tflfe«*n*ts«u >^*5tfi-rs*T, 75 7 7 ->;nkE**afe 

t5ui^n-f H (Lloyd) 5C±?TCEtSnT^5 (Nucleic Acids Resea 
rch vol23 (1995) pp2886-2892) . #fgHJ©-:2 @ ©#i£T&, £©;£&£M 
flSt-, Ml "J AM U -> (Bio mol green (71-ni/)) Jflbt 

#*©^flt£, 3 7 TCT? 1P*M, 0. OSmKDlttB, ImM ATP (4 
fc^I*) 3 0 MlfiflUS^O : s)V t RNA, 100#M5 : D«>>Sfcao. 5 
mM3-3-Ffni/>^i;§IUc, ^©M £ #ih £ ■& 5 & » C> 0. 1 
m 1 (DK^X^frW-yZtinZ-tc. *:<D±.m 6 3 0 nmtiUTi 
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L,fc D , g3liitl, 3 7 V&tf 1 6®(D~m^.^mm<D7 S. J 75/ 

MffittfeRUOBfrSLtfefflTii. **>**>*>-©)! 

Tyr37StCGlnl9 5©ffi©7 5 /K^O«jj|fc J: 0»6tlfc***ll 

W75 y 7->;j"ftnstt«, fnt0^, ©saisaa^offiww? 

PS/>7^-n^/9 1 ni/>J:k«#^^^S©^ti«k Dffil^. 

2Og0*STlt F (Lloyd) (Nucleic Acids Research vol23 

(l995)pp2886-2892) \Z «fc D 7 y -fe -f L &. W5ttfc#* 3 7 6 #IB, 

0. 4ml©I»«B, ImM ATP (£ft^I|i) 1 0 0 tf Mfiff P > 
;i/tRNA, 2 0 0 /iM5 1 ni/>^fc^3-3-H5 1 Div>i:*C-r>4 : rL^- 

v-3>bfc. 73y7->;wbfitt©J|itt*fl^Dfcttfflatifc'j >i£©^g<fcL 

^Sli^iteT y r37RtfGlnl95 ©M#©^M©^J£ 3. M 

VC©*g*f#J3 1 n>'>7:J-D/f/^p *>>Jfc« l 0 SrjBA, f©#S»7 
3 / 7^;HfeJgttWU Glnl9 5l:l&5JESC»Afl)fc6, ¥-^^#^3 
7ViD»H. VN, VS, RlKACtt, ffiMfn i/>7t D^/f o->>ibR 
I/#SW75 /7^;HbSttfcfelriTVC«fc»3***«, -7 5 y ®fi&#=k D fe 

W^fiW^D i/>7^- □ y/^n i/>i±&yc#sW7 3 /7*>;Mti§«f:£*-rs, 

*4CSflS*i»6, t§3 7 Rtf l 9 5 C £ 

7 3 y 7->;nti£tt§itin$"frs c t*t*e#* c pg^ 

vc, vn, R^Ac*»*t>ai-r^*#ttR^iSffiRrtnt** 

3 0ICM7B, t RNA±St*t-r§5 1 P5/>Sfcfi 3 -3 - p ^ □ > 
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J 7->;Htigf£&, ^t;i/7V> (Wolfson) e®*^ (Wolfson, 
A.D. et al, RNA, 4 (1998), 101 9-1023) fc «fc«»ttJi* >J 7 £ U ^7 5 r*«»* 
ftiPI«0*ttCJ:D7yt'f Lfc. o ~> >£fc 3 - H ^ □ j/ >» 2 0 0 # 
M, ^nt*nc|i« 50nM7?3 7tT3 fl-|HU •MLfcO^, 

•es-r. »iHo£ffl©3it4»tiT?*D, 3 3 7#*/tu >fc 

&^Lfc^^ (37V) TifeD, *«S©3ffltt3 7#£A*'J > 1 9 5{4£~>7, 

x-r >fcgfe*tfc»* (vo zti^nv sm\ttE&ir>7s. /msasin 

L&l^-g- (w/o aa) > 3-3-FxD$/> (2 0 0 # M) £ in L :!§ £ (I- 
Tyr) , fD->> ( 2 0 0 MM) §^An Lfc«<& (Tyr) SSt . 

#&tlfc-M^S#:VC t, *IIWxD~>> t RNAft*©7Wt-H-/l/5; 

h (PROTEIOS cell-free protein synthesis kit (Toyobo)) £JE ^Tff ■? tc* S 
IfcSil c-H-Ras(Milburn et al., Science, vol 247 (1990) pp939-9 
5FpEU3-NI IOSpel-Sal I »4fclc, 1^1 c-H-RasOC 

§ o tutti&Ltc. L-c^a 3tt*«iRS4&0 75 ymmm&y s. / 

MTEYKLVVVGAGGVGKSALT I QL I QNHFVD 30 

EYDPT I EDSYRKQVV I DGETCLLD I LDTAG 60 

QEEYSAMRDQYMRTGEGFLCVFA I NNTKS F 90 

ED I HQYREQ I KRVKD SDDVPMVLVGNKCDL 120 
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AARTVESRQAQDLARSYGI PYI ETSAKTRQ 150 
GVEDAFYTLVRE I RQHKLRKLGSLVPRGSH 180 
HHHHH 185 

;t&££TtTofc. MVaft, 4-12%NuPAGEBis-Tris gel 
( I n v i t r o g e n ) £JB &»TM*tt h It. Z.(D? jK;ML> 0-J^7t 
7l"1f-FLA- 2 0 0 0 (image analyzer FLA-2000 (Fujifilm, Tokyo, Japa 
n)) RIOA5>h, £fc(J->yD-^>yiij>gei^fi(C 

ypro-tangerine protein gel stain (Molecular probes)) £ ffl ^T^&^ftfc^ 

z.<d$ y n v m<d 3 2 #s K > £7 > a*- 3 H >\zmmhftn > X b y 2 
'>3>^6^figlf;mRNA&^Itlfci^T?H ift0^>/^H0^Stt, 
TyrRS, t^Vyt- t RNAOWJ^fttSCilCftSlfc (12 0) . 

A t RNA^|*CJ:oT6iA(273; 7^HSnat>: tifitoifiZ. 7 

> n-Vzf v y y s >\z&z&f&mfo. 7>/\*-n F>a*aiv>:3> Fd-jkd3 
*fc*> SW«*ffl^T3 Blfflfrofc. CtD^^©^igfitt l m 1 O E j£ ft « 3 fc 

o^m^bTo. imgfit±T?*tK * >wmitmKitm4Mm*ft ? \z\z 

C i £Rft#$ffc .k^Tffl^fc. L C — M S Mffi <D ft *£> \Z , &f$,2ntc 
*>/t*H£N i -NTAffi8^7#o-7, tf-X (Ni-NTA magnetic agarose be 
ads (Qiagen)) v» T*»» b & . i!«NuPAGEk'7 - FUX^ (Nu 
PACEBi s-Tr i s gel) *m»fc*ft8cttfc J; o TS 6 U S fc*f jfcf 

S2 1 kDaO;t>H*y;P5^6WOfflb&. 0. U g07irat;^^-^ 
or7-ifI (Achromobacter Protease I (Lys-C)) £ ffl ^ fc $flHb * » y^ff* 
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T"0 . 1 % S D S 0 . 05MTris-HCl (p H 9 ) 37^ 

T-l 2 P#P5fTa}t. i<t$tlTSi;fc^yf Ktt, DE AE - 5 PW (1x10 
mm;Tosoh,Tokyo) tMightysi 1 C18 (1x50 mm ; 
Kanto chemical.Tokyo) £g^Lfctx )V 110 0i£#7 n 
b # 7 7 <{ — (model 1100 liquid chroma t ograph (Hewle 1 1 Packard)) £Jf h 
T, 3 0#^tffc 2 - 6 0 %ig&B (solvent B) Oil^ffiiaoT^Ibfc. 
fcttJ«, 3 - H7 K^trJ§§ (diode-array detector) Tfrofc. $J&A (s 
olvents A) SI^^iSB (solvents B) tt, -en^'tl 0 . 0 9% ( v / v ) h'J 
■7)l*UBM7kmmt, 0. 0 7 5 % (v/v) h U 7)V*UW&- 8 0 % (v 
/v) T-fe hzh'JJU^ofc. i§tiJfe«, E S I (ESI probe) ZM^ 

tc7j ~#> L CQ< b ? *j fnmfttirm (Finnigan LCQ ion trap mass s 
pectrometer) K £ o T^flr b £. ? > =f A M S is- 2 X > -> > if\t, Ras©3 
2 /m^^tr Lys-C;^/>M [M+ 2 H] 2t ilM(St§7 

777**>l> ( S e r 1 7 - L y s 4 2 , K 3 7 ^ 7** > h £ ffi?) \z% S t TM 

-SB<D*#3- K:PD:>>£^£&^Sffi£*#oT^fc. tilt, T> 

B^ffisnM^fc. 7>n-u b>\zttj&LTn\ant£3-b?ois>£7- 

3>C c fc^T, K 3 7^7*^ > 9 5 fc&±#3- b^U is>*^$$-^ y 7 

>A-n b>izM!tsLx^u^>^x^nrcWi^it 5 %£(Ti?ib5a#b^ 

7>A-n h' >Sr-g-Sife^mRN A^e.©^lR^tl©«WXrtt, ^a->7© 

19 ica- b^uis>*%hjtm&\zitifotz>m.mttm-z>7 > 

OMLfc (13^) . 
2SfcK3-3 2 1 Y77^^>h0^>TA?^«tffl:J:D, £ <Z> 7 5 7" * 
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> h<DffiftmMH&Z> P h e - V a 1 - A s p - G 1 u - (3-K-Tyr) - 

Asp zmm>Lrc, 
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it * <d $& m 

1. ^05>;M RNA^«|©75 /I?@H?iJ£3fc^LT, 7G<D5^©5fP:> 
3. APy>#3^T&3§»^0iSffl||2 3gCfE@©^P s/;p 1 RNA^ 

i?fR±£{&©7 5 sit ;£<z)$siasg i ^~^3^cDf5in^ 

(CfBic©^ Uzs)V t RNA^II. 

lit 0 3 7{i5f P^>&tf 1 9 5&1/)V?$ >fC5£#:WHffia-r«»{4MT-*5if^ 
#g£ffl£l 4 ^fclEtfc©? 1 P ->;i/ t RNA^Slif, 

6 . *ME&&<£:PP ->;U t RNA^III© 3 7 □ v > fcifttf) fC*B ^ 
tZ&mtf, /t'J>, D-f->>, -fVO^-zV, Xfi77r>t(&D, fr^> 1 
9 5 &^;P^5 >Kft#i$K*IM§-r3&§;$t, 77->, ->7.x-r>, -fe'J>> 

xtt7x/i7^>Ta&5if j£<Difcmm5mizmn<D?-n ->;u t rna^ii, 

8. lfflM#> ^MMT$.5W^0|gffl^7«fcl5«c©^P'>;i' t RNA&mW 

^ o 
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9. ?Uz/)V t RNA^J5)5ii(D7 = S Wtm&}*&&T % Z tCi D, 7U©^ 

©75 /«* 3 -DfcjfifcS^HTftJfcU -?-©&g©7$ 7 i?£ffe©7 5 /« 

10. 3[I$tl575 /•««2«a±*C»S»*CD<eH«9 3||K:B«0 9 t nS/ 

;i/ 1 RNA^^ii©75y^^js$^t5^s. 

1 l. §f3£©f&B^ l 8 3KO^T*ijMc|B«0 7 5 y ftB?ItfftS£ft 

12. ^>/^R4S5R)JJ, JBJSrt©^>/^«»»?*T?*Slt*©«BBjRl 

1 «£»«©#&. 

13. ^>;^s4ii^ «iaaiaaiR*T*s»*©«i8^ i i]gtE«© 

1 4. M©$£fflJi§ 1 J£~Sg 8 Jfi©V>Ttt#CE«©7 5 yKE^Jj&iijfegStt 

is. mob*** m&fflMT?&zm#<Dmmm 1 4jrk:ie«&©$ij®. 

16. ||||#, X^ilffll&T*&Sii#©i&Bfl l 4^£Ei!c©»J&. 



- 29 - 



WO 03/014354 PCT/JP02/00118 



Wt 34V VC 




1 / 3 



WO 03/014354 



PCT/JP02/00118 



ft 2 m 



mRNA wt amb amb amb 

I-Tyr + + + + 
TyrRS + + + 

suptRNA + + - + 

^> 12 3 4 

r — ~ 



I 

I 



2 / 3 



WO 03/014354 PCT/JP02/00118 



K3 



K9 



A 2 1 5 
(mAU) 
'3 0 0 

2 0 0 - 



1 



j 
\ 

K3-32IY 
+ 

K9 



100 - 



04 



K3 



u 



20 25 30 35 40 

u&m® (#) 



4 5 # 



3 / 3 



WO 03/014354 



PCT/JP02/00118 



mm* 

SEQUENCE LISTING 

<110> lapan Science and Technology Corporation 
<120> A modified aminoacyl-tRNA snythetase 
<130> IA909400 

<150> JP2001-234135 
<151> 2001-08-01 

<160> 13 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 424 
<212> PRT 

<213> Escherichia Coli 
<400> 1 

Met Ala Ser Ser Asn Leu lie Lys Gin Leu Gin Glu Arg Gly Leu Val 
15 10 15 

Ala Gin Val Thr Asp Glu Glu Ala Leu Ala Glu Arg Leu Ala Gin Gly 
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20 



25 



PCT/JP02/00118 

30 



Pro He Ala Leu Tyr Cys Gly Phe Asp Pro Thr Ala Asp Ser Leu His 
35 40 45 

Leu Gly His Leu Val Pro Leu Leu Cys Leu Lys Arg Phe Gin Gin Ala 
50 55 60 

Gly His Lys Pro Val Ala Leu Val Gly Gly Ala Thr Gly Leu He Gly 
65 70 75 80 

Asp Pro Ser Phe Lys Ala Ala Glu Arg Lys Leu Asn Thr Glu Glu Thr 
85 90 95 

Val Gin Glu Trp Val Asp Lys lie Arg Lys Gin Val Ala Pro Phe Leu 
100 105 110 

Asp Phe Asp Cys Gly Glu Asn Ser Ala He Ala Ala Asn Asn Tyr Asp 
115 120 125 

Trp Phe Gly Asn Met Asn Val Leu Thr Phe Leu Arg Asp lie Gly Lys 
130 135 140 

His Phe Ser Val Asn Gin Met He Asn Lys Glu Ala Val Lys Gin Arg 
145 150 155 160 

Leu Asn Arg Glu Asp Gin Gly lie Ser Phe Thr Glu Phe Ser Tyr Asn 
165 170 175 
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Leu Leu Gin Gly Tyr Asp Phe Ala Cys Leu Asn Lys Gin Ty.r Gly Val 
180 185 190 

Val Leu Gin He Gly Gly Ser Asp Gin Trp Gly Asn He Thr Ser Gly 
195 200 205 

He Asp Leu Thr Arg Arg Leu His Gin Asn Gin Val Phe Gly Leu Thr 
210 215 220 

Val Pro Leu He Thr Lys Ala Asp Gly Thr Lys Phe Gly Lys Thr Glu 
225 230 235 240 

Gly Gly Ala Val Trp Leu Asp Pro Lys Lys Thr Ser Pro Tyr Lys Phe 
245 250 255 

Tyr Gin Phe Trp He Asn Thr Ala Asp Ala Asp Val Tyr Arg Phe Leu 
260 265 270 

Lys Phe Phe Thr Phe Met Ser lie Glu Glu lie Asn Ala Leu Glu Glu 
275 280 285 

Glu Asp Lys Asn Ser Gly Lys Ala Pro Arg Ala Gin Tyr Val Leu Ala 
290 295 300 

Glu Gin Val Thr Arg Leu Val His Gly Glu Glu Gly Leu Gin Ala Ala 
305 310 315 320 



Lys Arg He Thr Glu Cys Leu Phe Ser Gly Ser Leu Ser Ala Leu Ser 
325 330 335 
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Glu Ala Asp Phe Glu Gin Leu Ala Gin Asp Gly Val Pro Met Val Glu 
340 345 350 

Met Glu Lys Gly Ala Asp Leu Met Gin Ala Leu Val Asp Ser Glu Leu 
355 360 365 

Gin Pro Ser Arg Gly Gin Ala Arg Lys Thr He Ala Ser Asn Ala He 
370 375 380 

Thr He Asn Gly Glu Lys Gin Ser Asp Pro Glu Tyr Phe Phe Lys Glu 
385 390 395 400 

Glu Asp Arg Leu Phe Gly Arg Phe Thr Leu Leu Arg Arg Gly Lys Lys 
405 410 415 

Asn Tyr Cys Leu lie Cys Trp Lys 
420 



<210> 2 
<2 1 1 > 44 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<220> 
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<2 2 1 > primer_bind 
<222> (1).. (44) 

<400> 2 

ggaattccat atggcaagca gtaacttgat taaacaattg caag 44 

<210> 3 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 

<220> 

<221> primer_bind 
<222> (1).. (50) 

<400> 3 

gccgaagctt gtcgactttc cagcaaatca gacagtaatt ctttttaccg 50 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<2 2 3> Description of Artificial Sequence :Pr imer 
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<220> 

<2 2 1 > primer_bind 
<2 22> CI). . (40) 

<40O> 4 

aggatcgaag ccgcaagcga gcgcgatcgg gccttgcgcc 40 

<210> 5 
<2 1 1> 40 
<2 1 2> DNA 

<213> Artificial Sequence 
<2 20> 

<2 2 3> Description of Artificial Sequence :Pr imer 
<220> 

<2 2 1 > primer_bind 
<222> (1).. (40) 

<400> 5 

aggatcgaag ccgcamnnga gcgcgatcgg gccttgcgcc 40 

<210> 6 
<2 1 1 > 33 
<2 1 2> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<220> 

<221> primer_bind 
<222> (1).. (33) 

<400> 6 

acggtgtggt gctgtctatt ggtggttctg acc 

<210> 7 

<211> 33 

<212> DNA 

< 2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<220> 

< 2 2 1 > primer_bind 

<222> (1).. (33) 

<400> 7 

acggtgtggt gctggcaatt ggtggttctg acc 



7 / 12 



WO 03/014354 

<210> 8 
<2U> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<220> 

< 2 2 1> pr imer_bind 
<222> (1). . (33) 

<400> 8 

acggtgtggt gctgaacatt ggtggttctg acc 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<2 2 3> Description of Artificial Sequence:Pr imer 
<220> 

<221> primer_bind 
<222> (1). . (33) 

<400> 9 
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acggtgtggt gctgtgcatt ggtggttctg acc 

<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descr ipt ion of Artificial Sequence:Pr imer 
<220> 

<221> primer_bind 
<222> (1).. (32) 

<400> 10 

ttcttcggat ccaaccagac tgcgccgcct tc 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Pr imer 
<220> 

<221> primer_bind 
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<222> (1).. (30) 

<400> 11 

gatcatctgg ttaacggaga agtgtttgcc 



PCT/JP02/O0118 



30 



<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Pr imer 
<220> 

<221> primer_bind 
<222> (1).. (26) 

<4O0> 12 

gaccttcctg cgcgatattg gcaaac 26 

<210> 13 
<211> 185 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Modif i cat ion of human protein 
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<400> 13 

Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly Val Gly Lys 

1 5 10 15 

Ser Ala Leu Thr He Gin Leu He Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Val He Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp He Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala He Asn Asn Thr Lys Ser Phe Glu Asp He His Gin Tyr 
85 90 95 

Arg Glu Gin He Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met Val 
100 105 no 

Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly He Pro Tyr He Glu Thr 
130 • 135 140 
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Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu Val 

145 150 155 160 

Arg Glu He Arg Gin His Lys Leu Arg Lys Leu Gly Ser Leu Val Pro 
165 170 175 

Arg Gly Ser His His His His His His 
180 185 
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